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1
APPARATUSES AND METHODS FOR
PROVIDING ACTIVE AND INACTIVE CLOCK
SIGNALS TO A COMMAND PATH CIRCUIT

BACKGROUND

Electronic memories are provided commands to perform
memory operations. Examples of commands include read
commands, which are provided to read data from the elec-
tronic memory, and write commands, which are provided to
write data to the memory. The commands are provided to a
command path circuit included in a memory, which typically
decodes the commands and provides internal command sig-
nals to perform the memory operation. The command path
circuit may operate according to various clock signals that
clock the circuitry of the command path circuit in providing
the internal command signals based on the command. Con-
secutive commands may be provided to the command path of
the memory to perform consecutive memory operations. For
example, consecutive read commands may be provided to the
memory to consecutively read data from the memory. The
consecutive commands may be spaced apart in time by sev-
eral clock cycles, during which the command path and other
memory circuitry carry out the consecutive memory opera-
tions. As with all memory operations, power is consumed
while the memory operations are performed. In many appli-
cations, for example, in battery powered systems, it is desir-
able to reduce the power consumed during memory opera-
tion.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a block diagram of an apparatus that includes a
command path circuit, a command path clock circuit, and a
command path control circuit according to an embodiment of
the invention.

FIG. 2 is a block diagram of a command path circuit
according to an embodiment of the invention.

FIG. 3 is a timing diagram of a command path clock signal
according to an embodiment of the invention.

FIG. 4 is a timing diagram of a command path clock signal
according to an embodiment of the invention.

FIG. 5 is a block diagram of a command path clock circuit
according to an embodiment of the invention.

FIG. 6is a block diagram of a command path control circuit
according to an embodiment of the invention.

FIG. 7 is a block diagram of a memory according to an
embodiment of the invention.

DETAILED DESCRIPTION

Certain details are set forth below to provide a sufficient
understanding of embodiments of the invention. However, it
will be clear to one skilled in the art that embodiments of the
invention may be practiced without these particular details.
Moreover, the particular embodiments of the present inven-
tion described herein are provided by way of example and
should not be used to limit the scope of the invention to these
particular embodiments. In other instances, well-known cir-
cuits, control signals, timing protocols, and software opera-
tions have not been shown in detail in order to avoid unnec-
essarily obscuring the invention.

FIG. 1 illustrates an apparatus 100 that includes a com-
mand path circuit 110 and a command path control circuit 120
according to an embodiment of the invention. As used herein,
apparatus may refer to, for example, an integrated circuit, a
memory device, a memory system, an electronic device or
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system, a smart phone, a tablet, a computer, a server, etc. The
command path circuit 110 may receive acommand CMD and
provide an output command signal CMDOUT, for example,
to a signal distribution circuit 140 that distributes the CMD-
OUT signal to circuits, such as the data block 150, to execute
the memory operation of the command CMD. The data block
150 may be configured to receive internal data INTDATA, for
example, data read from a memory array, and provide output
data DATOUT responsive to the CMDOUT signal provided
by the signal distribution circuit 140.

The command path circuit 110 may be configured to pro-
vide the CMDOUT signals having a timing appropriate to
properly execute the memory operation. For example, the
command path circuit 110 may be configured to add latency
in providing the CMDOUT signals. As known, a “latency”
may be programmed to set a time, typically in numbers of
clock cycles tCK, between receipt of a command and when
the CMDOUT signals are provided. The latency, which may
include CAS latency (CL) and additive latency (AL) may be
programmed by a user of the memory to accommodate clock
signals of different frequencies (i.e., different clock periods),
as well as timing of signals for proper operation, for example.

The command path circuit 110 may include different cir-
cuits to propagate the command CMD through the command
path circuit 110 according to various clock signals. For
example, a command path clock circuit 130 provides various
clock signals to the command path circuit 110 to clock cir-
cuits of the command path circuit 110 to propagate the com-
mand CMD through the command path circuit 110 and pro-
vide the CMDOUT signal. In the embodiment illustrated in
FIG. 1, the command path clock circuit 130 provides a com-
mand clock signal CMDCLK and a command interface clock
signal GCLK to the command path circuit 110. Commands
received by the command path circuit 110 are handled by the
command path circuit 110 over the time of a command cycle.
As aresult, commands may be received at a maximum rate of
one command per command cycle. A command cycle lasts for
a number of clock cycles of a clock signal. For example, a
command cycle may be four clock cycles long, during which
a command is handled by the command path circuit 110.
Thus, a command may be received every four clock cycles by
the command path circuit 110. The example of a four clock
cycle command cycle has been provided as an example, and
command cycles of other lengths may be used as well. A
command cycle may be the same for all commands received
by the command path circuit 110, or in some embodiments,
the commands may have different command cycles.

The command path control circuit 120 may be configured
to control the command path clock circuit 130 in providing
one or more of the clock signals to the command path circuit
110. For example, the command path control circuit 120 may
provide a control signal CTRL to the command patch clock
circuit 130 to control the command path clock circuit 130 to
provide a clock signal that does not clock a circuit in the
command path circuit 110, for example, by providing a clock
signal that maintains a constant clock level rather than tran-
sitioning between high and low clock levels. A clock signal
having a constant clock level during a clock cycle will be
referred to as an inactive clock signal. In contrast, a clock
signal that transitions between high and low clock levels
during a clock cycle will be referred to as an active clock
signal. An internal chip select signal INTCS is provided to the
command path control circuit 120 to indicate when clock
signals may need to be provided to the command path circuit
110. An active INTCS signal may be provided, for example,
when an active chip select signal CS is provided to a memory
including the command path circuit 110 and the command
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path control circuit 120, which indicates that a command may
soon be provided to the memory. The command path control
circuit 120 may further receive an additive latency signal AL
that is indicative of number of additional clock signals for an
additive latency. The AL signal may be based on information
(e.g., a number of clock signals of additive latency) pro-
grammed in a mode register (not shown) by a user of the
memory.

In some embodiments, the command path control circuit
120 may be configured to control the command path clock
circuit 130 to provide an inactive clock signal responsive to a
command or sequence of commands. For example, the com-
mand path control circuit 120 may control the command path
clock circuit 130 to provide an active clock signal for a por-
tion of a command cycle of a command and also to provide an
inactive clock signal for another portion of the command
cycle responsive to continuous consecutive commands. Con-
tinuous consecutive commands may be consecutive com-
mands provided without any time gap between the consecu-
tive commands. Continuous consecutive commands may be
referred to as “back-to-back” commands. An example of
back-to-back commands is back-to-back read commands
which are consecutive read commands that are provided with-
out any time gap between the consecutive read commands.
Other commands may be provided back-to-back as well with-
out departing from the scope of the present invention. In some
embodiments, in addition, or in the alternative, to being
responsive to a command or sequence of commands, an inac-
tive clock signal or signals may be provided to the command
path circuit 110 responsive to an operating condition. For
example, an inactive clock signal or signals may be provided
to the command path circuit 110 responsive to the additive
latency being zero (e.g., AL=0), indicating that no additive
latency is to be added. Not adding any additive latency may
eliminate the need for a clock signal that is used to add the
additive latency, such as by clocking a circuit adding the
latency, to be active. The AL signal provided to the command
path control circuit 120 may indicate an A[.=0, and the com-
mand path control circuit 120 may control the command path
clock circuit 130 to provide an inactive clock signal to the
command path circuit 110, since an active clock signal may
not be needed to add any additive latency.

The command path circuit 110 may be configured to detect
back-to-back commands and provide an active back-to-back
enable signal B2BEN responsive to detecting back-to-back
commands. The B2BEN signal may be used to control the
command path control circuit 120 to control the command
path clock circuit 130 to provide an inactive clock signal to
the command path circuit 110. As a result, when back-to-back
commands are detected, inactive clock signals may be pro-
vided for one or more of the clock signals provided to the
command path circuit 110 responsive to back-to-back com-
mands. Providing inactive clock signals to the command path
circuit 110 may reduce power consumption in propagating a
command through the command path circuit 110 compared to
providing an active clock signal having continuously transi-
tioning clock cycles for an entire command cycle. In other
embodiments, an inactive clock signal or signals may be
provided to the command path circuit 110 responsive to a
command or sequence of commands in combination with the
additive latency being zero. For example, an AL signal indi-
cating AL=0 and a B2BEN signal indicating detection of
back-to-back commands may be provided to the command
path control circuit 120. As a result, the command path con-
trol circuit 120 may control the command path clock circuit
130 to provide an inactive clock signal to the command path
circuit 110.
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In some embodiments, the command path control circuit
120 may be configured to control the command path clock
circuit 130 to provide to the command path circuit 110 an
inactive CMDCLK signal and an inactive GCLK signal for a
portion of a command cycle for back-to-back commands. For
example, assuming a command cycle of four clock cycles, the
command path control circuit 120 may be configured to con-
trol the command path clock circuit 130 to provide the com-
mand path circuit 110 with an active CMDCLK signal fortwo
clock cycles and an inactive CMDCLK signal for two clock
cycles of the command cycle for back-to-back read com-
mands. The command path control circuit 120 may be further
configured to control the command path clock circuit 130 to
provide the command path circuit 110 with an active GCLK
signal for two clock cycles and an inactive GCLK signal for
two clock cycles of a command cycle for back-to-back read
commands. Other numbers of active and inactive clock sig-
nals may be provided as well. For example, in some embodi-
ments, assuming a four clock cycle command cycle, the com-
mand path control circuit 120 may be configured to control
the command path clock circuit 130 to provide the command
path circuit 110 with an active GCLK signal for one clock
cycle and an inactive GCLK signal for three clock cycles of a
command cycle for back-to-back read commands.

FIG. 2 illustrates a command path circuit 200 according to
an embodiment of the invention. In some embodiments, the
command path circuit 200 may be used as the command path
circuit 110 of FIG. 1. The command path circuit 200 includes
a command input circuit 210 configured to decode a com-
mand CMD to provide an internal command signal CMDIN.
A command clock signal CMDCLK provided to the com-
mand input circuit 210 clocks the command input circuit 210
to decode the command CMD to provide the CMDIN signal.
The CMDCLK signal may be provided by a command path
clock circuit (e.g., command path clock circuit 130 of FIG. 1).
The command input circuit 210 may include a command
decoder circuit 214 configured to decode the command CMD
responsive to the CMDCLK signal. A number of clock cycles
of the CMDCLK signal may be needed for the command
decoder circuit 214 to decode the command CMD to provide
the CMDIN signal. For example, in some embodiments, the
command decoder circuit 214 decodes the command CMD
using two clock cycles of the CMDCLK signal when provid-
ing the CMDIN signal. In some embodiments, the command
decoder circuit 214 may decode the command CMD respon-
sive to a first clock cycle of the CMDCLK signal to provide
the CMDIN signal, and the command decoder circuit 214 is
prepared for decoding a subsequent command (e.g., pre-
charged) responsive to a second clock cycle of the CMDCLK
signal. An example of a command decoder circuit that is
responsive to first and second clock cycles of a CMDCLK
signal is a dynamic decoder. Other decoder circuits may be
used, however, and operate responsive to a different number
of clock cycles of the CMDCLK signal than described in the
previous example.

The command input circuit 210 may be further configured
to detect back-to-back commands and provide an active
B2BEN signal when back-to-back commands are detected.
The B2BEN signal may be provided, for example, to a com-
mand path control circuit (e.g., command path control circuit
120 of FIG. 1). In some embodiments, the command input
circuit 210 may detect back-to-back commands based on a
plurality of commands CMD that are immediately consecu-
tive. For example, a first command and a second command are
received by the command input circuit 210 consecutively and
without any time gap between the first and second commands.
The first and second commands may be both read commands,
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and thus represent back-to-back read commands. When back-
to-back commands are detected, the command input circuit
210 provides an active B2BEN signal.

The command path circuit 200 further includes a command
interface circuit 220 to which the CMDIN signal is provided.
The command interface circuit 220 may be configured to
provide additive latency to the CMDIN signal in providing a
command activation signal CMDACT. The additive latency
may beindicated by an additive latency signal AL provided to
the command interface circuit 220. A command interface
clock GCLK provided to the command interface circuit 220
clocks the command interface circuit to provide the
CMDACT signal with additive latency indicated by the AL
signal. The GCLK signal may be provided by a command
path clock circuit (e.g., command path clock circuit 130 of
FIG. 1).

The command interface circuit 220 may include an activa-
tion/deactivation circuit 224 configured to provide the
CMDACT signal responsive to being clocked by the GCLK
signal. A number of clock cycles of the GCLK signal may be
needed by the activation/deactivation circuit 224 to provide
the CMDACT signal. For example, in some embodiments,
the activation/deactivation circuit 224 may include a latch,
and be configured to set the latch (not shown) responsive to a
first clock cycle of the GCLK signal and reset the latch
responsive to a second clock cycle of the GCLK signal to
provide the CMDACT signal. Other activation/deactivation
circuits may be used as well, and operate responsive to a
different number of clock cycles of the GCLK signal than
described in the previous example. For example, in some
embodiments, circuitry of the command interface circuit may
provide the CMDACT signal based on the CMDIN signal
responsive to one clock cycle of the GCLK signal. The com-
mand interface circuit 220 may further include a command
shift circuit 228 configured to shift the CMDACT signal
according to the GCLK signal to provide the additive latency
indicated by the AL signal.

The command interface circuit 220 provides the CMDACT
signal to a command output circuit 230 that is configured to
provide an output command signal CMDOUT based on the
CMDACT signal, and having a CAS latency as indicated by a
CAS latency signal CL. A command output clock signal
DCLK provided to the command output circuit 230 clocks the
command output circuit 230 to provide the CMDOUT signal
having the indicated CAS latency. The DCLK signal may be
provided by a clock circuit, including in some embodiments
a command path clock circuit. Other clock circuits may pro-
vide the DCLK signal as well, however. As previously dis-
cussed, the CMDOUT signal may be provided through a
signal distribution circuit (e.g., signal distribution circuit 140
of FIG. 1) to circuitry that may operate according to the
CMDOUT signal.

As previously discussed, an inactive clock signal or signals
(e.g., CMDCLK signal and/or GCLK signal) may be pro-
vided responsive to the additive latency being zero, as indi-
cated, for example, by the AL signal indicating zero clock
cycles. The AL signal may also be provided to a command
path control circuit to control a command path clock circuit
(e.g., command path control circuit 110 and command path
clock circuit 130 of FIG. 1). An inactive clock signal or
signals may be provided responsive to the additive latency
being zero (as indicated by an AL signal provided to a com-
mand path control circuit)in combination with a command or
sequence of commands, such as back-to-back commands, as
indicated, for example, by an active B2BEN signal (also
provided to the command path control circuit) from the com-
mand input circuit 210.
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In operation, the command decoder circuit 214 of the com-
mand input circuit 210 decodes a command CMD responsive
to the CMDCLK signal, and the command input circuit 210
provides the CMDIN signal to the command interface circuit
220. The activation/deactivation circuit 224 provides a
CMDACT signal based on the CMDIN signal and responsive
to the GCLK signal. The CMDACT signal may be provided to
the command shift circuit 228, which may add additive
latency as indicated by the AL signal to the CMDACT signal
before the command interface circuit 220 provides the
CMDACT signal to the command output circuit 230. Respon-
sive to the DCLK signal, the command output circuit 230
provides the CMDOUT signal based onthe CMDACT signal,
and having the CAS latency as indicated by the CL signal.

As previously discussed, the command path circuit 200
may include circuits that operate responsive to a number of
clock cycles in providing the CMDOUT signal. For example,
the command input circuit 210 may include a command
decoder circuit 214 that uses two clock cycles of the CMD-
CLK to decode a command CMD and provide the CMDIN
signal. Where a length of a command cycle is greater than the
number of clock cycles needed by a circuit of the command
path circuit 200 to operate, the number of clock cycles of a
clock signal provided to the circuit may be controlled such
that an inactive clock signal is provided to the circuit for at
least a portion of the command cycle. Since the number of
clock cycles used by the circuit to operate is less than the
number of clock cycles of the command cycle, the circuit may
operate properly even if the clock signal is not active through-
out the length of the command cycle.

For example, with reference to the timing diagram of FIG.
3, acommand cycle is assumed to have a length of four clock
cycles (tCKs). Further assuming an embodiment of a com-
mand path circuit including a command input circuit that uses
two clock cycles of the CMDCLK to decode to provide a
CMDIN signal, an active CMDCLK signal may be provided
to the command input circuit for two clock cycles and an
inactive CMDCLK signal may be provided to the command
input circuit for the remainder of the command cycle, that is,
two clock cycles. At time T0, for example, a command
decoder circuit of the command input circuit may decode the
command CMD, and at time T1, the command decoder circuit
may be precharged in preparation for decoding a subsequent
command. After the command decoder circuit is precharged,
an inactive CMDCLK signal may be provided to the com-
mand input circuit, for example, between times T2 and T3.
FIG. 300 illustrates in dashed lines two clock cycles of the
CMDCLK signal between times T2 and T3, during which the
inactive CMDCLK signal is provided instead of an active
CMDCLK signal. Assuming back-to-back commands, the
command input circuit may decode an immediately consecu-
tive command and provide a CMDIN signal responsive to
another two clock cycles of the CMDCLK signal, as shown
by clock cycles at times T3 and T4. Again, following the two
clock cycles of an active CMDCLK signal, two clock cycles
of an inactive CMDCLK may be provided to the command
input circuit, such as between times T5 and T6. Providing an
inactive CMDCLK signal to the command input circuit, for
example, for back-to-back commands, may reduce power
consumption compared to providing an active CMDCLK
signal throughout a command cycle.

In addition, or in alternative, to providing an inactive
CMDCLK for a portion of a command cycle, for a command
path circuit that includes a command interface circuit that is
provided a CMDIN signal and uses two clock cycles of the
GCLK signal to provide the CMDACT signal (assuming
AL~0), an active GCLK signal may be provided to the com-
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mand interface circuit for two clock cycles and an inactive
GCLK signal may be provided to the command interface
circuit for the remainder of the command cycle, that is, two
clock cycles of the GCLK signal.

FIG. 4 illustrates a timing diagram for an example where an
active GCLK signal is provided to the command interface
circuit for two clock cycles, and an inactive GCLK signal is
provided to the command interface circuit for two clock
cycles. At time T0, for example, an activation/deactivation
circuit of the command interface circuit that is provided a
CMDIN signal may set a latch at time T0 responsive to a first
clock cycle of the GCLK signal, and reset the latch at time T1
responsive to a second clock cycle of the GCLK signal to
provide a CMDACT signal. Where AL=0 (e.g., for back-to-
back commands), the CMDACT signal may be provided by
the command interface circuit without any additive latency.
An inactive GCLK signal may be provided to the command
interface circuit, for example, between times T2 and T3. FIG.
400 illustrates in dashed lines two clock cycles of the GCLK
signal between times T2 and T3, during which the inactive
GCLK signal is provided instead of an active GCLK signal.
Assuming back-to-back commands, the command interface
circuit may be provided a CMDIN signal for an immediately
consecutive command, and set the latch at time T3 and reset
the latch at time T4 to provide the CMDACT signal. Follow-
ing the two clock cycles of an active GCLK signal, two clock
cycles of an inactive GCLK may be provided to the command
interface circuit, such as between times T5 and T6. Providing
aninactive GCLK signal to the command interface circuit, for
example, for back-to-back commands, may reduce power
consumption compared to providing an active GCLK signal
throughout a command cycle.

FIG. 5 illustrates a command path clock circuit 500 accord-
ing to an embodiment of the invention. In some embodiments,
the command path clock circuit 500 may be used as the
command path clock circuit 130 included in the apparatus
100. The command path clock circuit 500 includes a com-
mand clock circuit 510 and a command clock circuit control
circuit 514. The command clock circuit 510 may be config-
ured to provide a command clock signal CMDCLK, as con-
trolled by the control circuit 514. The control circuit 514 may
control the command clock circuit 510 to provide an active
CMDCLK signal or an inactive CMDCLK signal responsive
to a control signal CTRL (e.g., provide by a command path
control circuit). For example, responsive to the CTRL signal
having a first logic level the control circuit 514 may control
the command clock circuit 510 to provide an active CMD-
CLK signal, and responsive to the CTRL signal having a
second logic level the control circuit 514 may control the
command clock circuit 510 to provide an inactive CMDCLK
signal.

The command path clock circuit 500 further includes a
command interface (I/F) clock circuit 520 and a command I/F
clock circuit control circuit 524. The command I/F clock
circuit 520 may be configured to provide a command inter-
face clock signal GCLK, as controlled by the control circuit
524. The control circuit 524 may control the command I/F
clock circuit 520 to provide an active GCLK signal or an
inactive GCLK signal responsive to the CTRL signal. For
example, responsive to the CTRL signal having a first logic
level the control circuit 524 may control the command I/F
clock circuit 520 to provide an active GCLK signal, and
responsive to the CTRL signal having a second logic level the
control circuit 524 may control the command clock circuit
520 to provide an inactive GCLK signal.

As previously discussed, an inactive clock signal (e.g., the
CMDCLK signal and/or the GCLK signal) may be provided
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for a portion of a command cycle. An active clock signal may
be provided for another portion of the command cycle. By
providing an inactive clock signal, power consumption may
be reduced compared to providing an active clock signal
throughout an entire command cycle.

FIG. 6 illustrates a command path control circuit 600
according to an embodiment of the invention. In some
embodiments, the command path control circuit 600 may be
used as the command path control circuit 120 included in the
apparatus 100. The command path control circuit 600
includes command path logic 610. The command path logic
610 may be provided a back-to-back enable signal B2BEN,
an internal chip select signal INTCS, and an additive latency
signal AL. The command path logic 610 may provide a con-
trol signal CTRL based on the B2BEN, INTCS, and AL
signals, which may be used, for example, to control a com-
mand path clock circuit (e.g., command path clock circuit 130
of FIG. 1) to provide inactive clock signals. The CTRL signal
may include one or more separate signals that are used to
control provision of one or more clock signals by a command
path clock circuit.

An active B2BEN signal indicates when back-to-back
commands have been detected, for example, by a command
path circuit (e.g., command path circuit 110 of FIG. 1). The
INTCS signal indicates when clock signals may need to be
provided to a command path circuit, for example, by a com-
mand path clock circuit (e.g., command path circuit 130 of
FIG. 1) that may be controlled by the command path control
circuit 600. The AL signal indicates a number of clock cycles
to be added as additive latency. As previously discussed, the
CTRL signal provided by the command path control logic
610 may be used to control a command path clock circuit,
such as an active CTRL signal controls the command path
clock circuit to provide an active clock signal whereas an
inactive CTRL signal controls the command path clock cir-
cuit to provide an inactive clock signal.

In operation, the command path control logic 610 provides
an active CTRL signal responsive to an active INTCS signal,
which indicates that clock signals need to be provided to the
command path circuit, and an inactive B2BEN signal, which
indicates that back-to-back commands have not been
detected. The AL signal typically indicates a non-zero num-
ber of clock cycles to be added as additive latency when
back-to-back commands are not provided (e.g., inactive
B2BEN signal). However, when an active INTCS signal and
an active B2BEN signal are provided to the command path
control logic 610, which indicate that clock signals need to be
provided to the command path circuit and that back-to-back
commands have been detected, the command path control
logic 610 provides an inactive CTRL signal for at least a
portion of a command cycle. In some embodiments, the com-
mand path control logic 610 provide an inactive CTRL signal
for active INTCS and B2BEN signals in combination with an
AL signal indicating zero clock cycles, which indicates no
clock cycles are to be added as additive latency. The inactive
CTRL signal may control a command path clock circuit to
provide an inactive clock signal for the portion of the com-
mand cycle. Also responsive to active INTCS and B2BEN
signals, and in some embodiments, in combination with an
AL signal indicating zero clock cycles, an active CTRL signal
may be provided by the command path control logic 610 for
a portion of the command cycle as well. When an inactive
INTCS signal is provided to the command path control logic
610, which indicates that a clock signal is not needed, the
command path control logic 610 provides an inactive CTRL
signal, which may control a command path clock circuit to
provide an inactive clock signal.
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FIG. 7 illustrates a portion of a memory 700 according to
an embodiment of the present invention. The memory 700
includes an array 702 of memory cells, which may be, for
example, volatile memory (e.g., DRAM memory cells,
SRAM memory cells), non-volatile memory (e.g., flash
memory cells), or some other types of memory cells. The
memory 700 includes a command decoder 706 that receives
memory commands through a command bus 708 and pro-
vides (e.g. generates) corresponding control signals within
the memory 700 to carry out various memory operations.
Row and column address signals are provided (e.g., applied)
to the memory 700 through an address bus 720 and provided
to an address latch 710. The address latch then outputs a
separate column address and a separate row address.

The row and column addresses are provided by the address
latch 710 to a row address decoder 722 and a column address
decoder 728, respectively. The column address decoder 728
selects bit lines extending through the array 702 correspond-
ing to respective column addresses. The row address decoder
722 is connected to word line driver 724 that activates respec-
tive rows of memory cells in the array 702 corresponding to
received row addresses. The selected data line (e.g., a bit line
or bit lines) corresponding to a received column address are
coupled to a read/write circuitry 730 to provide read data to an
input/output data block 734 via an input-output data bus 740.
Write data are provided to the memory array 702 through the
1/0 data block 734 and the memory array read/write circuitry
730.

The memory 700 further includes command path circuit
712, command path control circuit 714, and command path
clock circuit 716 according to an embodiment of the inven-
tion. The command path circuit 110, command path control
circuit 120, and command path clock circuit 130 of FIG. 1
may be used for the command path circuit 712, command
path control circuit 714, and command path clock circuit 716,
for example. In some embodiments, the command path cir-
cuit 712 may be included in the command decoder 706, as
shown in FIG. 7, however, the command path circuit 712 may
also be separate from the command decoder 706. The com-
mand decoder 706 responds to memory commands provided
to the command bus 708 to perform various operations on the
memory array 702. In particular, the command decoder 706 is
used to provide internal control signals to read data from and
write data to the memory array 702.

From the foregoing it will be appreciated that, although
specific embodiments of the invention have been described
herein for purposes of illustration, various modifications may
be made without deviating from the spirit and scope of the
invention. Accordingly, the invention is not limited except as
by the appended claims.

What is claimed is:

1. An apparatus, comprising:

a command path circuit configured to receive a command,
and further configured to decode the command to pro-
vide an output command responsive to a clock signal;

a command path clock circuit configured to provide the
clock signal to the command path circuit; and

a command path control circuit configured to control the
command path clock circuit to provide an inactive clock
signal to the command path circuit for a portion of a
command cycle of the command and to provide an active
clock signal for another portion of the command cycle,

wherein the clock signal is a command clock signal, and
the command path clock circuit is further configured to
provide a command interface clock signal to the com-
mand path circuit.
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2. An apparatus, comprising:

a command path circuit configured to receive a command,
and further configured to decode the command to pro-
vide an output command responsive to a clock signal;

a command path clock circuit configured to provide the
clock signal to the command path circuit; and

a command path control circuit configured to control the
command path clock circuit to provide an inactive clock
signal to the command path circuit for a portion of a
command cycle of the command and to provide an active
clock signal for another portion of the command cycle,

wherein the clock signal comprises a command clock sig-
nal and a command interface clock signal, and wherein
the command path circuit comprises:

a command input circuit configured to decode the com-
mand and provide an internal command signal respon-
sive to the command clock signal;

a command interface circuit coupled to the command input
circuit and configured to receive the internal command
signal and provide a command activation signal respon-
sive to the command interface clock signal, the com-
mand activation signal provided by the command inter-
face circuit having additive latency as indicated by an
additive latency signal provided to the command inter-
face circuit; and

a command output circuit coupled to the command inter-
face circuit and configured to provide an output com-
mand signal based on the command activation signal
responsive to an output clock signal.

3. The apparatus of claim 2 wherein the command path
clock circuit is configured to provide the command clock
signal to the command input circuit, and wherein the com-
mand path control circuit is configured to control the com-
mand path clock circuit to provide an inactive command
clock signal for a portion of the command cycle and to pro-
vide an active command clock signal for another portion of
the command cycle.

4. The apparatus of claim 2 wherein the command path
clock circuit is configured to provide the command interface
clock signal to the command interface circuit, and wherein
the command path control circuit is configured to control the
command path clock circuit to provide an inactive command
interface clock signal for a portion of the command cycle and
to provide an active command interface clock signal for
another portion of the command cycle.

5. The apparatus of claim 2 wherein the command input
circuit comprises:

a decoder circuit configured to decode the command
responsive to a first clock cycle of the command clock
signal and configured to be prepared for decoding a
subsequent command responsive to a second clock cycle
of the command clock signal.

6. The apparatus of claim 2 wherein the command interface

circuit comprises:

an activation/deactivation circuit including a latch, the
latch configured to be set responsive to a first clock cycle
of the command interface clock signal and the latch
configured to be reset responsive to a second clock cycle
of the command interface clock signal.

7. An apparatus, comprising:

a command path circuit configured to receive a command,
and further configured to decode the command to pro-
vide an output command responsive to a clock signal;

a command path clock circuit configured to provide the
clock signal to the command path circuit; and

a command path control circuit configured to control the
command path clock circuit to provide an inactive clock
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signal to the command path circuit for a portion of a
command cycle of the command and to provide an active
clock signal for another portion of the command cycle,

wherein the command path control circuit is configured to
control the command path clock circuit to provide the
inactive clock signal for the portion of the command
cycle responsive to back-to-back commands received by
the command path circuit.

8. An apparatus, comprising:

a command path circuit configured to receive a command,
and further configured to decode the command to pro-
vide an output command responsive to a clock signal;

a command path clock circuit configured to provide the
clock signal to the command path circuit; and

a command path control circuit configured to control the
command path clock circuit to provide an inactive clock
signal to the command path circuit for a portion of a
command cycle of the command and to provide an active
clock signal for another portion of the command cycle,

wherein the command path control circuit is configured to
control the command path clock circuit to provide the
inactive clock signal for the portion of the command
cycle responsive to a zero additive latency.

9. An apparatus, comprising:

a command path circuit configured to receive a command,
and further configured to decode the command to pro-
vide an output command responsive to a clock signal;

a command path clock circuit configured to provide the
clock signal to the command path Circuit; and

a command path control circuit configured to control the
command path clock circuit to provide an inactive clock
signal to the command path circuit for a portion of a
command cycle of the command and to provide an active
clock signal for another portion of the command cycle,

wherein the clock signal comprises a command clock sig-
nal and wherein the command path clock circuit com-
prises:

a command clock circuit configured to provide the com-
mand clock. signal to the command path circuit; and

a command clock control circuit coupled to the command
clock circuit and configured to control the command
clock circuit to provide an active command clock signal
or an inactive command clock signal.

10. An apparatus, comprising:

a command path circuit configured to receive a command,
and further configured to decode the command to pro-
vide an output command responsive to a clock signal;

a command path clock circuit configured to provide the
clock signal to the command path circuit; and

a command path control circuit configured to control the
command path clock circuit to provide an inactive clock
signal to the command path circuit for a portion of a
command cycle of the command and to provide an active
clock signal for another portion of the command cycle,

wherein the clock signal comprises a command interface
clock signal and wherein the command path clock cir-
cuit comprises:

a command interface clock circuit configured to provide
the command interface clock signal to the command
path circuit; and

a command interface clock control circuit coupled to the
command interface clock circuit and configured to con-
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trol the command interface clock circuit to provide an
active command interface clock signal or an inactive
command interface clock signal.

11. An apparatus, comprising:

a command input circuit configured to decode commands
responsive to acommand clock signal and provide inter-
nal command signals;

a command path clock circuit configured to provide active
and inactive command clock signals to the command
input circuit; and

responsive to back-to-back commands, a control circuit
configured to control the command path clock circuit to
provide an active command clock signal to the command
input circuit to decode a command of the back-to-back
commands, and the control circuit further configured to
provide an inactive command clock signal to the com-
mand input circuit for a portion of a command cycle of
the command of the back-to-back commands.

12. The apparatus of claim 11 wherein the command input
circuit is configured to detect back-to-back commands and
provide an active back-to-back enable signal to the control
circuit the responsive thereto.

13. The apparatus of claim 11 wherein the command input
circuit comprises a dynamic decoder circuit configured to
decode commands responsive to the command clock signal.

14. An apparatus, comprising:

a command interface circuit configured to provide com-
mand activation signals based on, internal command
signals and responsive to a command interface clock
signal;

a command path clock circuit configured to provide active
and inactive command interface clock signals to the
command interface circuit; and

responsive to back-to-back commands, a control circuit
configured to control the command path clock circuit to
provide an active command interface clock signal to the
command input circuit to provide a command activation
signal for a command of the back-to-back commands,
and the control circuit further configured to provide an
inactive command interface clock signal to the com-
mand interface circuit for a portion of a command cycle
of the command of the back-to-back commands.

15. The apparatus of claim 14 wherein the control circuit is
configured to control the command path clock circuit to pro-
vide an active command interface clock signal to the com-
mand interface circuit for two clock cycles, and further con-
figured to control the command path clock circuit to provide
an inactive command interface clock signal for the remainder
of'the command cycle.

16. The apparatus of claim 14 wherein the control circuit is
configured to control the command path clock circuit to pro-
vide an active command interface clock signal to the com-
mand interface circuit for one clock cycle, and further con-
figured to control the command path clock circuit to provide
an inactive command interface clock signal for the remainder
of'the command cycle.

17. The apparatus of claim 14 wherein the command inter-
face circuit comprises a latch configured to be set and reset
responsive to an active command interface clock signal.
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